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Abstract
An antimagic labelling of a graph G is a bijection h : E(G) → {1, . . . , |E(G)|} such that the in-
duced vertex label h+(v) =
∑
uv∈E(G) distinguish all vertices v. A well-known conjecture of Hartsfield
and Ringel (1994) is that every connected graph other than K2 admits an antimagic labelling. In 2017,
two sets of authors (Arumugam, Premalatha, Bacˇa & Semanicˇova´-Fenˇovcˇ´ıkova´ and Bensmail, Senhaji &
Szabo Lyngsie) independently introduced the weaker notion of a local antimagic labelling, where only
adjacent vertices must be distinguished. Both sets of authors conjectured that any connected graph other
than K2 admits a local antimagic labelling. Recently, Haslegrave (2018) proved that every graph without
isolated edges admits a local antimagic labeling. A graph G = (V,E) is said to be local antimagic total if
there exists a bijection f : V ∪ E → {1, 2, . . . , |V ∪ E|} such that for any pair of adjacent vertices u and
v, w(u) 6= w(v), where the induced vertex weight w(u) = f(u)+
∑
f(e), with e ranging over all the edges
incident to u. The local antimagic total chromatic number of G, denoted by χlat(G), is the minimum
number of distinct induced vertex weights over all local antimagic total labelings of G. In this note, we
proved that every graph admits a local antimagic total labeling. We then determine the exact value of
χlat(G) for some standard graphs G.
Keywords: Local antimagic labeling, Local antimagic chromatic number, Local antimagic total labeling,
Local antimagic total chromatic number
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1 Introduction
Consider a (p, q)-graph G(V,E) of order p and size q. Let g : E(G)→ [1, q] be a bijective edge labeling that
induces a vertex labeling g+ : V (G)→ N such that g+(v) =
∑
uv∈E(G) g(uv). We say g is a local antimagic
labeling of G if g+(u) 6= g+(v) for each uv ∈ E(G). Let χla(G) be the local antimagic chromatic number of
a connected graph G as defined in [1].
Let f : V (G)∪E(G) → [1, p+q] be a bijective total labeling that induces a vertex labeling w : V (G)→ N
such that
w(v) = f(v) +
∑
uv∈E(G)
f(uv)
and is called the weight of v for each vertex v ∈ V (G). We say f is a local antimagic total labeling of G
(and G is local antimagic total) if w(u) 6= w(v) for each uv ∈ E(G). Clearly, w corresponds to a proper
vertex coloring of G if each vertex v is assigned the color w(v). For a graph G that admits a local antimagic
total labeling, the smallest number of distinct vertex weights induces by f is called the local antimagic total
chromatic number of G, denoted χlat(G). In this paper, we show that every graph G is local antimagic
total. We then determine the exact value of χlat(G) for some standard graphs G.
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2 Main Results
Let G ∨ H be the join of G and H with vertex set V (G) ∪ V (H) and edge set E(G) ∪ E(H) ∪ {uv : u ∈
V (G), v ∈ V (H)}. Let G+H be the disjoint union of G and H with vertex set V (G) ∪ V (H) and edge set
E(G) ∪E(H). By definition, χlat(On) = n. In what follows, we only consider nonempty graphs.
Theorem 2.1. Every graph G is local antimagic total.
Proof. It is obvious that each graph G of order n ≤ 3 are local antimagic total. We now assume G is of order
n ≥ 4. Consider H = K1∨G with V (H) = {u, vi | i = 1, 2, . . . , n} and E(H) = {uvi | i = 1, 2, . . . , n}∪E(G).
In [5], the author proved that every graph without isolated edges (by definition, necessarily without isolated
vertices) admits a local antimagic labeling. Thus, let g be a local antimagic labeling of H. Define a total
labeling f : V (G)∪E(G)→ [1, p+ q] of G such that f(e) = g(e) for each edge e ∈ E(G) and f(vi) = g(uvi).
Clearly, w(vi) = g
+(vi) with w(vi) 6= w(vj) if vivj ∈ E(G). Thus, f is a local antimagic total labeling of
G.
Corollary 2.2. For n ≥ 1, χlat(Kn) = n.
The following theorem follows from the definition directly.
Theorem 2.3. If G is a graph with n isolated vertices, then χlat(G) ≥ n.
The next theorem shows that χlat(G) can be arbitrarily large for a graph G with small χ(G).
Theorem 2.4. If G = K2 +On, n ≥ 1, then
χlat(G) =


2 if n = 1, 2,
n otherwise.
Proof. Let V (G) = {u1, u2, vi | 1 ≤ i ≤ n}. For n ≥ 1, define f(ui) = i, f(u1u2) = 3 and f(vi) = i + 3. We
now have w(u1) = 4, w(u2) = 5 and w(vi) = i + 3. Thus, χlat(G) ≤ 2 for n = 1, 2, and χlat(G) ≤ n for
n ≥ 3. By definition, χlat(G) ≥ 2 and Theorem 2.3 implies that χlat(G) ≥ n. So, the theorem holds.
Theorem 2.5. Suppose H = K1 ∨ G with χla(H) = c, then χlat(G) ≤ c − 1 and the equality holds if
χ(G) = c− 1.
Proof. From the proof of Theorem 2.1, we know that every local antimagic labeling of H that induces
c distinct vertex labels corresponds to a local antimagic total labeling of G that induces c − 1 distinct
vertex weights. Since χla(H) = c, we have χlat(G) ≤ c − 1. By definition, χlat(G) ≥ χ(G). Consequently,
χlat(G) = c− 1 if χ(G) = c− 1.
Theorem 2.6. For n ≥ 3,
χlat(Cn) =


2 if n is even,
3 otherwise.
Proof. It is obvious that χlat(C3) = 3. Assume n ≥ 4. In [1, 6], the authors showed that
χla(Wn) =


3 if n is even,
4 otherwise.
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Since Wn = K1 ∨ Cn and
χ(Cn) =


2 if n is even,
3 otherwise,
by Theorem 2.5, the theorem holds.
Theorem 2.7. For even n ≥ 2, χlat(Pn) = 2.
Proof. Obviously χlat(P2) = 2. Assume n ≥ 4 is even. Observe that by Theorem 2.5 and the local antimagic
labeling of Wn obtained in [1, 6], we can get a local antimagic total labeling of Cn with an edge labeled
1. Since Cn is regular, we can delete this edge and reduce all other labels by 1. Consequently, we get a
path Pn that admits a local antimagic total labeling that induces exactly 2 distinct vertex labels. Since
2 = χ(Pn) ≤ χlat(Pn) ≤ 2, we have χlat(Pn) = 2.
Assume n ≥ 3 is odd. Let Pn = v1v2 · · · vn so that ei = vivi+1, 1 ≤ i ≤ n − 1. We now label the
vertices and edges of Pn in the sequence v1, e1, v2, e2, . . . , vn−1, en−1, vn. The labeling sequences 1, 5, 3, 4, 2;
1, 9, 7, 3, 2, 5, 8, 6, 4 and 13, 6, 4, 10, 1, 8, 9, 3, 5, 11, 2, 7, 12 show that χlat(Pn) = 2 for n = 3, 5, 7 respectively.
Conjecture 2.1. For odd n ≥ 3, χlat(Pn) = 2.
In [8, Theorem 3.9], the authors proved that for n,m ≥ 3,
χla(Km ∨ Cn) =


m+ 2 if m,n ≥ 4 are even
m+ 3 if m,n ≥ 3 are odd
with an edge of Cn is labeled by 1. By Theorem 2.5, we conclude that
χlat(Km−1 ∨ Cn) =


m+ 1 if m,n ≥ 4 are even
m+ 2 if m,n ≥ 3 are odd.
In [8, Theorem 3.3], the authors proved that χla(O2 ∨Cn) = 3 with an edge of Cn has label 1. Applying
the labeling approach in the proof of Theorem 2.1 and by labeling the central vertex of Wn thus obtained by
2n+1, we now get a Wn that admits a local antimagic total labeling that induces 3 distinct vertex weights.
Thus, χlat(Wn) = 3 for even n.
In [7], the authors proved that χla(K1,q,r) = 3 if
(i) q = 1; or
(ii) q ≡ r (mod 2) and 2 ≤ q < r; or
(iii) q 6≡ r (mod 2).
Since W4 ∼= K1,2,2, by Theorem 2.5, we conclude that χlat(Kp,q) = 2 if
(i) p = 1; or
(ii) p = q = 2; or
(iii) p ≡ q (mod 2) and 2 ≤ p < q; or
(iv) p 6≡ q (mod 2).
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